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Thus at the Winsor (Quabbin Dam) in Massachusetts, material in a borrow pit was excavated by Diesel operated shovels and deposited directly through hoppers onto a movable belt conveyor system which a succeeding belt elevated to the top of a hill overlooking the dam. Here it was deposited into a hog box and thoroughly mixed with water by the action of the jets, after which the mixture 15 to 22 per cent of which was solids, flowed by gravity to the beach pipes on either side of the core pool. For stability of hydraulic fill dams see Art. 21, Chapter 18.
34 Some Details of Hydraulic Fill Construction.
Required Velocity in Sluice Lines. One of the most important factors hi any sluicing operations is the velocity at which the mixture of water and material is transported. If the velocity in the sluice line is too low the material will drop out and deposit in the pipe, resulting in frequent stoppages. Frequently this will require the disjointing and cleaning out of the line before work can be resumed. Fortunately there is some range between a velocity which is definitely satisfactory and one which will cause serious stoppage.
This is due to the fact that as the average velocity over the cross-section of the pipe decreases and causes material to drop out, the effective cross-section is thus reduced, and this in turn tends to increase the velocity over the remaining cross-section and thus prevents additional material from being deposited. Once a definite deposit is built up to make the pipe about half full, the required increase in velocity to make the lodged material start moving again is frequently so great that the only practicable way to restore the capacity of the line is to disjoint it, clean it out, and start afresh.
The velocity which will prove satisfactory varies with the size of the pipe, the character of the material being transported as clay, sand, gravel, angular gravel, and rock and also with the percentage of solids. Other things being equal the mirnnuim satisfactory velocity will be less for a small pipe than for a large one.
In a rough way the foilowing mean velocities may be utilized as safe minimum velocities in sluice lines carrying a 15 per cent mixture 8 of sand and gravel.
16-in. pipe   15 ft per sec
18-in. pipe    16 ft per sec
20-in. pipe   18 ft per sec
24-in. pipe   22 ft per sec
30-in. pipe   24 ft per sec
Friction Loss. In making hydraulic computations for a sluicing system consideration should be given to the fact that we are dealing with a liquid heavier than water. The unit weight is dependent on the percentage of solids and may be readily determined for any given case. In general, unit weights found will be between 70 and 80 Ib per cu ft. If the line is operating under gravity conditions, this helps to compensate for the additional friction over what would occur
8 A 15 per cent mixture as herein used means that 15 per cent by volume of the mixture would be earth in borrow pit measure, i.e., in 100 cu ft of mixture there would be 85 cu ft of water and 15 cu ft of material as measured loose in the borrow pit.